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ABSTRACT

Background: Patients with governmental insurance are
known to utilize the emergency department (ER) at a
higher rate and have higher readmission rates than other
patients. Twenty percent of our patients are publicly
insured. Our objective was to determine if there was a
higher rate of readmissions and ER visits within 30 days
in publicly insured patients.

Methods: Data was analyzed from a single center submit-
ted to the Metabolic and Bariatric Surgery Accreditation
and Quality Improvement Program Participant Use Data
File from January 1, 2015 to December 31, 2018. We
added insurance status and described quantitative varia-
bles using mean, and standard deviation (SD). These were
reported as regression coefficients (RC) and prevalence ra-
tio (PR), along with their 95% confidence interval (CD. P
values of less than 5% were considered statistically signifi-
cant.

Results: The overall rate of ER visits, readmissions, and
reoperations were 3.5%, 7.4%, and 2.2% respectively.
Medicaid and Medicare patients were found to have
longer operative times, 62.7 minutes vs 57.5 minutes
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(p=0.35). Patients on public insurance had higher
adjusted risk of ER visits (PR 1.43, 95% CI: 0.41-5.3;
p=0.58) and readmissions (PR 1.64, 95% CI: 0.76-3.55;
p=0.21) than patients on commercial/self-pay insur-
ance. Re-operations were lower in the publicly insured
group (PR 0.93, 95% CI: 0.2-4.7; p=0.92) than patients
on commercial/self-pay insurance. However, these
outcomes were not statistically significant.

Conclusions: Publicly insured patients tend to have a
higher adjusted risk of ER visits and readmissions but was
not statistically significant. The rate of re-operation was
slightly lower in publicly insured patients.

Key Words: Metabolic and Bariatric Surgery, Readmissions,
Emergency Room visits, Medicare, Medicaid.

INTRODUCTION

There are over 200,000 metabolic and bariatric surgeries
(MBS) performed yearly in the United States." MBS ulti-
mately decreases health care costs but there can be an
increase in utilization of healthcare services after surgery.
One of the controllable costs may be early readmissions.?
There has been a push from the American Society of
Metabolic and Bariatric Surgeons (ASMBS) to decrease
readmissions after surgery. This has been formalized in the
Decreasing Readmissions through Opportunities Provided
(DROP) program.® Readmissions are also a metric that is
closely examined during accreditation or reaccreditation for
bariatric centers participating in the Metabolic and Bariatric
Surgery Accreditation and Quality Improvement Program
(MBSAQIP), which is sponsored by the American College
of Surgeons (ACS).

Despite the attention focused on decreasing readmissions,
not all patients are the same, and there is data that indi-
cates that patients with government sponsored insurance
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(Medicare and Medicaid) have higher utilization of emer-
gency services and higher readmission rates compared to
other patients.* This is important because although each
bariatric program is evaluated using the same criteria, the
patient populations vary widely. The MBSAQIP does not
take into account the insurance status of the patients
undergoing MBS, which may lead to some bariatric pro-
grams having higher rates of readmission, emergency
department (ER) visits, reoperations, and potentially being
penalized unfairly. Our hypothesis was that there would
be an increased rate of ER visits and readmissions in
Medicaid and Medicare patients undergoing bariatric sur-
gery within 30 days.

METHODS

We used our data from a single institution that was sub-
mitted to the MBSAQIP Participant Use Data File (PUF)
from January 1, 2015 to December 31, 2018 and added in-
surance status. Our accredited center has had continuous
accreditation, first with the Surgical Review Corporation
and later with the ACS, since 2001. It is a private, com-
munity-based program. Our inclusion criteria were
patients undergoing laparoscopic Roux-en-Y gastric
bypass (RYGB) and sleeve gastrectomy (SG). Patients
who underwent revisional bariatric surgery, incomplete
charts, or lack of insurance data were excluded. Our out-
comes of interest were readmission, ER visits, re-interven-
tions, and re-operations within 30days. The standard
demographic and patients’ characteristics that are reported
in the PUF were examined for those patients that were read-
mitted or had an ER visit within 30 days of surgery. Our insti-
tutional review board approved our study.

Quantitative variables were described using mean and
standard deviation (SD). For skewed data, median and
interquartile range (IQR) was used. Categorical variables
were described using frequencies and proportions. To
assess the differences across insurance status, the stu-
dent’s t test (Wilcoxon sum rank test for skewed data),
and the y? test was used. Linear regression models, along
with generalized linear models with a link log and family
Poisson, were used to assess the unadjusted and adjusted
association. These were reported as regression coeffi-
cients (RC) and prevalence ratio (PR), along with their
95% confidence interval (CD. The backward stepwise
regression at an entry level of 5% and removal level of
10% was used to assess the variables to be included in the
adjusted models. Skewed observations, such as length of
stay (LOS), were log-transformed before including them
in the model. P values less than 5% were considered
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statistically significant. All analyses were carried out using
STATA v.15.

RESULTS

There were 403 patients that underwent MBS in the study
period. Of those, 323 had commercial insurance or were
self-funded and 80 were publicly insured (Medicare or
Medicaid). Overall, there were 195 SG, 192 RYGB, 10
were lap band removals, and 6 revisions of gastric
bypasses. Table 1 provides a summary description of the
entire cohort and by types of insurance.

There were several socioeconomic factors that showed
significant differences including mean age at time of sur-
gery including male gender and race. Hispanic race was
not considered to be statistically significant in regard to
readmission or ER visits. Mean age at time of surgery for
the commercial/self-pay group was lower at 43.3years
compared to the government group at 49.5. Male gender
(n=100) in the commercial/self-pay group was higher
(28.5%) compared to the government group (17.5%).

Comorbidities were different between the groups. There
was a significant difference in the percentage of patients
without diabetes mellitus (DM) in the commercial/self-
pay group compared to the government group. There
were significantly more smokers in the publicly insured
group versus the commercial insurance and self-funded
group (5% vs 1.2%, P < .05). There were significantly
more patients with obstructive sleep apnea (OSA) in the
commercial/self-pay group at 39.6% compared to the
publicly insured group 58.8% (P < .002). Publicly insured
patients had a higher rate of gastroesophageal reflux dis-
ease (GERD) (28.7% vs 12.7% P < .001), hypertension
(73.8% vs 50.8%, P < .001), and hyperlipidemia (38.8% vs
15.2%, P < .001). Regarding the choice of procedure by
insurance status, the commercial/self-pay group chose
the SG at a higher rate than the RYGB (52.6% vs 34%, P <
.002) than the publicly insured group.

Table 2 shows unadjusted association between selected
outcomes and insurance status including the prevalence
of ER visits (P = .41), reoperations (P = .86), and readmis-
sion (P=.15). There were no statistically significant differ-
ences between the two groups. Publicly insured patients
had longer operative times, 62.7 minutes vs 57.5 minutes
(P=.35), however this association was not statistically sig-
nificant when adjusted for possible confounders. Table 3
shows the unadjusted and adjusted association between
selected outcomes and insurance status. Publicly insured
patients had higher rates of ER visits, readmissions, and
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Table 1.

Summary Descriptive of Entire Cohort, and by Types of Insurance

Insurance Status

Commercial/
Factor Cohort Self Pay Public p-Value PR (95% CD p-Value
N 403 323 80
Socio - economic / Lab values
Age at time of surgery, mean (SD) 44.5 (11.4) 43.3 (10.9) 49.5(11.7) <0.001  1.14(1.08,1.21) < 0.001
Body mass index (Highest), mean (SD) 46.1 (7.4) 45.8 (7.1 47.5(8.6) 0.077 1.04 (0.99,1.08) 0.11
Gender: Male 106 (26.3%) 92 (28.5%) 14 (17.5%)  0.046 0.93 (0.86,0.99)  0.029
Race 0.043
Black or African American 18 (4.5%) 10 (3.1%) 8 (10.0%) Reference
Native Hawaiian or Other Pacific Islander 3 (0.7%) 3 (0.9%) 0 (0.0%) 0.69 (0.59,0.81) < 0.001
Unknown/Not Reported 9 (2.2%) 8 (2.5%) 1(1.3%) 0.77 (0.6, 0.98) 0.035
White 373 (92.6%) 302 (93.5%) 71 (88.8%) 0.82 (0.7, 0.97) 0.02
Hispanic Ethnicity 0.16
No 110 (27.3%) 95 (29.4%) 15 (18.8%) Reference
Unknown 15 (3.7%) 12 (3.7%) 3 (3.8%) 1.06 (0.88,1.26)  0.55
Yes 278 (69.0%) 216 (66.9%) 62 (77.5%) 1.08 (1, 1.15) 0.038
Comorbidities
Diabetes Mellitus < 0.001
Insulin dependent 45 (11.2%) 28 (8.7%) 17 (21.3%) Reference
No 273 (67.7%) 2306 (73.1%) 37 (46.3%) 0.82(0.74,0.92)  0.001
Non-Insulin dependent 85 (21.1%) 59 (18.3%) 26 (32.5%) 0.95(0.83,1.08)  0.41
Current smoker within 1 year 8 (2.0%) 4 (1.2%) 4 (5.0%) 0.031 1.26 (1, 1.59) 0.054
Obstructive Sleep Apnea 175 (43.4%) 128 (39.6%) 47 (58.8%)  0.002 1.11 (1.04, 1.18)  0.002
Gastroesophageal reflux disease (GERD) 64 (15.9%) 41 (12.7%) 23(28.7%)  0.001 1.16 (1.06,1.28)  0.001
Hypertension requiring medication 223(55.3%) 164 (50.8%) 59 (73.8%) < 0.001  1.13(1.06,1.21) < 0.001
Hyperlipidemia requiring medication 80 (19.9%) 49 (15.2%) 31(38.8%) < 0.001 1.2(1.11,1.3D < 0.001

Insurance status

Insured
Commercial/ Self Pay
Government

Insurance
Commercial
Medicaid
Medicare

Self-pay

323 (80.1%)
80 (19.9%)

288 (71.5%)
30 (7.4%)
50 (12.4%)
35 (8.7%)

SD, standard deviation; PR, prevalence ratio; CI, confidence interval.
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Table 2.
Unadjusted Association between Selected Outcomes and Insurance Status

Insurance Status

Commercial/
Factor Cohort Self Pay Public p-Value PR (95% CD** p-Value
N 403 323 80
Outcomes
Duration of Surgical Procedure (in minutes), ~ 58.5 (20.1) 57.5 (19.9) 62.7 (20.4) 0.036 5.26 (0.36, 10.15)"  0.035
mean (SD)
Hospital Length of Stay (LOS), mean (SD) 1.8 (2.8) 1.83.D 1.9 (1.0) 0.66 0.16 (-0.54,0.85)"  0.66
Log of LOS, mean (SD) 0.4 (0.5) 0.4 (0.5) 0.6 (0.4) <0001 0.19(0.08, 0.3) 0.001
Hospital Length of Stay, median (IQR) 2.0(1.0,2.0) 2.0(1.0,2.0) 2.0(1.0,2.00 < 0.001
Log of LOS, median (IQR) 0.7(0.0,0.7) 0.7(0.0,0.7) 0.7(0.7,0.7) < 0.001
Emergency Department Visits 14 (3.5%) 10 (3.1%) 4 (5.0%) 0.41 1.62(0.52,5.02) 0.41
Readmission 30 (7.4%) 21 (6.5%) 9 (11.3%) 0.15 1.73(0.82, 3.64) 0.15
Reoperations within 30 Days 9(2.2%) 7 (2.2%) 2(2.5%) 0.86 1.15 (0.24, 5.46) 0.86
Interventions within 30 Days 1 (0.2%) 0 (0.0%) 1 (1.3%) 0.044
Revision/Conversion 27 (6.7%) 20 (6.2%) 7 (8.8%) 0.41 1.41 (0.62, 3.23) 0.41

RC, regression coefficient; PR, prevalence ratio; CI, confidence interval; LOS, length of stay; IQR, interquartile range.

*RC (95% CD.
*reference group is Commercial/self-pay insurance.

conversions/revisions rates; however, this did not meet
statistical significance. The most common cause for readmis-
sion was nausea and vomiting. The second most common
cause was abdominal pain. There were two readmissions
each for intestinal obstructions and bleeding, and one each
for pneumonia, deep vein thrombosis, and stricture. Patients
on governmental insurance had higher prevalence ratios
(PR) of ER visits within 30 days (PR 1.43, 95% CI: 0.41-5.3;
P = 58) and readmissions (PR 1.64, 95% CI: 0.76-3.55; P =
.21), but none of these outcomes were statistically significant.
Reoperations within 30days were lower in the publicly
insured group (PR 0.93, 95% CI: 00.24.7; P = 92) than
patients on commercial/self-pay insurance.

DISCUSSION

Our results agree with previous literature on publicly
insured patients, with a trend towards higher rates of
readmission and ER visits, although it was not statisti-
cally significant. Overall, our readmission rate of 7.7% is
similar to RYGB readmission rates reported for the
MBSAQIP at 7.3%.> Abraham et al. found a similar rate
of 5% overall readmission using the NSQIP database for
MBS.® We also found that publicly insured patients had
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longer operative times, longer hospital LOS, and higher
rates of DM. An earlier prospective study which
included data from January 1, 1998-December 31, 2008
from 183 Medicaid, 77 Medicare, and 570 commercial/self-
pay insurances determined that while Medicaid patients had
significantly higher BMIs than the Medicare and commer-
cial/self-pay groups and more severe comorbid conditions,
the decrease in BMI and resolution of comorbidities was
similar after bariatric surgery when adjusted for age, comor-
bidities, and BMI; there was no difference in short-term out-
comes.” Another study by Abraham et al. that used data
from the Premier database from January 1, 2008-December
31, 2013 and January 1-June 30, 2014 was analyzed using a
multivariable logistic regression to predict surgery type,
revisions, and readmissions after adjusting for demo-
graphics and comorbidities.® Between 2008 and the first
half of 2014, Premier captured 53,365 patients who
underwent RYGB, 30,601 who had SG, and 27,960 who
had adjustable gastric banding. Their data suggested that
publicly insured patients, regardless of the surgery type,
were more likely to be readmitted than patients with
managed-care insurance.

A multivariable logistic regression analysis of 217 RYGB
patients from a Southern California private practice and
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Unadjusted and Adjusted Association b;ilvl)eleenséelected Outcomes and Insurance Status
PR 95% CI * D Value

Duration of Surgical Procedure (in minutes), RC (95% CI)’ 1.14 -3.21 5.48 0.61
Log of LOS, RC (95% CD)” 0.04 -0.04 0.13 0.33
Emergency Department (ED) Visits™ 1.43 0.41 5.03 0.58
Readmission 1.64 0.76 3.55 0.21
Reoperations within 30 Days”™ 0.93 0.20 4.27 0.92
Interventions within 30 Days — — — —

Revision/Conversion™™ 1.46 0.68 3.14 0.33

RC, regression coefficient; PR, prevalence ratio; CI, confidence interval; * reference group is commercial/self-pay insurance.
*Adjusted for: procedure, smoking status, hypertension, and sleep apnea.

*Adjusted for: procedure, hyperlipidemia, and sleep apnea.

**Adjusted for: procedure, American Society of Anesthesiologists (ASA) class, and gender.
= Adjusted for: procedure, ASA class, sleep apnea and hyperlipidemia.

=k Adjusted for: procedure.

=k Adjusted for: age, hypertension, procedure, gastroesophageal reflux disease, and diabetes mellitus.

124 similar patients from a Philadelphia academic pro-
gram, under the care of the same surgeon, found that
Medicaid status and practice location independently pre-
dicted 60-day readmission rate (odds ratio [OR] 30.7, P <
.04 and OR 50.6, P < .04, respectively) and return to ER
(OR 30.2, P = .03 and OR 160.3, P < .001, respectively).
Race, income, and the presence of diabetes were not in-
dependent predictors.” The same surgeon repeated this
study in California and followed 1,065 RYGB patients and
found Medicare/Medicaid patients to be at higher risk of
readmission (OR 10.4, P > .05), longer operative times,
and prolonged LOS (OR 20.0. P=.03).*

A study of 450 patients in a single institution at Wisconsin
compared patients who received RYGB with readmission
for wound infection, malaise, and technical complications
(e.g., leak). The study showed that patients readmitted
(42 patients; 9%) for wound infection (6 patients; 14%)
and malaise (18 patients; 43%) were more likely to have
publicly funded insurance. However, there was no differ-
ence in insurance status for patients readmitted for techni-
cal complications (18 patients: 43%)."° Another single
institution retrospective cohort study was done at
Colorado for patients who underwent RYGB between
July 1, 2004 and October 31, 2011. The study showed
Medicaid patients had higher hospital length of stay = 3 days
(OR 2.03; 95% CI 1.09-3.77) and higher likelihood of read-
mission within 30 days of discharge in patients compared to
commercial insurance patients OR 2.84; 95% CI 1.15-6.96)."
These studies do have limitations of small sample size
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(n < 500), but further support that Medicaid patients may
have a higher rate of readmission without significant differ-
ence in complications.

The question of readmissions has been studied on the
statewide level. Both the New York Statewide Planning
and Research Cooperative System (SPARCS) administra-
tive data and the Nationwide Readmissions Database both
found that patients being funded by Medicare or Medicaid
have higher rates of readmission after bariatric surgery.
Our data only looked at 30-day outcomes, but Telem et
al. evaluated the New York SPARCS database between
January 1, 2006 and December 31, 2008, consisting of
22,139 bariatric patients.'* One-fourth of this group, who
were readmitted within 2 years after undergoing bariatric
surgery, were then stratified according to patient charac-
teristics that could potentially anticipate increased odds of
readmission. Among these risk factors, Medicare/Medicaid
enrollment (OR 10.7, P < .001) was a significant readmis-
sion predictor. Of note, publicly insured patients under-
going MBS had similar rates as patients with a history of
congestive heart failure or substance abuse. At the national
level, the Nationwide Readmissions Database sampled
545,377 patients who underwent bariatric surgery between
January 1, 2010 and December 31, 2014. It was found
that 5.6% of patients had at least one readmission in
30days after the surgery, and 17.6% of these patients
were readmitted to a nonindex hospital (a different hos-
pital from the one they were discharged from). Once
again, patient enrollment in Medicare (OR =1.48, 95% CI
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1.24-1.75) and Medicaid (OR=1.56, 95% CI 1.26-1.95)
was associated with higher odds of readmission, specifi-
cally at nonindex hospitals."?

Overall, our outcomes match the published literature. Our
results are from a small cohort of patients in a border
county of the United States. They are also from a single
institution. Although our results agree with some studies,
there are other studies that show the opposite result.
Single institution studies will not resolve this controversy
and a nationwide study is needed. Although we found a
higher rate of ER visits and readmissions, insurance status
should not figure into the decision-making process
regarding fitness for bariatric surgery. Hopefully, this
report will help increase access to bariatric surgery to a
vulnerable underserved population.

LIMITATIONS

This main limitation of this study is the limited scope in-
herent in a single center, retrospective study. The results
may not be applicable across the general bariatric popula-
tion. The number of patients is also relatively small. There
may have been patients who did not follow up with the
center; however, the MBSAQIP accreditation process
guarantees at least an 80% follow up at one month or the
center cannot submit its data. Despite this, patients may
have gone to an outside ER or been admitted at an outside
hospital and may not have shared this with the bariatric
center. The nature of the MBSAQIP database and its limi-
tation of 30-day outcomes prevents generalization of
these results to longer term outcomes.

CONCLUSION

Publicly insured patients tend to have a higher adjusted
risk of ER visits and readmission, but this did not reach
statistical significance. The rate of re-operation was
slightly lower in publicly insured patients.
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